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  aW anahbuS hallA adapek rukuys atres dujus habmeS
 nakirebmem ayngnayas hisak nad atnic narubat ,hala’aT
 nad umli nagned ilakebmem ,nataukek m  naklanekrepme
 ,atnic nagned  uakgnE gnay nahadumek atres ainurak sata
 tawalahS .nakiaselesret tapad ini ispirks aynrihka nakireb
 hallulusaR taridahek nakhapmilret ulales malas nad
ned malassawihiala‘ uhallalahS  ammuhallA napacu nag
aW dammahuM alA’illahS alA   dammahumilA
A akialaumalassA .utakorabaW ihallutamharaW ibannahuyy  
  gnaro adapek ini anahredes ayrak nakhabmesrepuK
gnay  agnas  t ignayasuk nad ihisakuk   nad adnubI
atnicret ukadnahayA   asar ,tamroh ,itkab adnat iagabeS
 ayrak nakhabmesrepuk aggnihret adait gnay hisak amiret
ek ini uklicek  halet gnay ubi nad haya uakgne adap
 ,uapmal asamid naipmi alages ,gnayas hisak nakirebmem
 nad atnic naritub nagned raseb nad hubmut uka aggnih
 aynah salabuk tapad nikgnum adait gnay nad umhisak
 nad atnic atak naksilutreb satrek rabmeles nagned
.nahabmesrep    taubmem lawa hakgnal idajnem ini agomeS
 nanigniek nakdujuwem anerak aigahab nad agggnab haya
ubi nad haya kutnU .nailak   hisak nakharucnem ulales gnay
 nakaigahabmem kutnu  nataukek idajnem aod nad gnayas
.agraulek  
kakak nad gnaba kutnU  kida atres -  ,kida it  gnay ada
ada apnat uknairahesek malad agrahreb gnilap   nad naanib
 aod nad nautnab sata hisak amiret,akerem tagnameynep
 tagnirek nasetet sata salabmem asib muleb faam ,ini amales
 ahasureb nad aodreb ulales naka uka ipat ,ini amales nailak







HISAK AMIRET NAPACU  
  halet gnay TWS hallA taridahek sata nakpacu silunep rukuys ijuP
ainurak nad tamhar nakirebmem -  nakiaseleynem tapad silunep aggnihes ,ayN
 luduj nagned ini ispirks “  nahabreB tilpmoK  musnaR  refaW isirtuN satilauK
 utkaW nagneD boreA araceS napmisiD gnaY uyaK  ibU   habmiL rasaD
”adebreB gnaY  anajraS raleg helorepmem kutnu tarays utas halas iagabes ,
egeN malsI satisrevinU nakanreteP nad nainatreP satlukaF id nakanreteP  natluS ir
.uaiR misaK  firayS  
  gnay kahip aumes adap hisak amiret nakiapmasid ini natapmesek adaP
: adapek nakujutid gnay nagnorod nad nautnab nakirebmem halet  
.1   atnicret aut gnaro audeK A  nad noitusaN nanubmaT adnahay I  gnuaL adnub
gnabA ,hasmaiT kakaK .sibuL   kakaK ,namsiraD gnabA ,idnefE niddusmayS
 luriohK gnabA ,irhaF dammahuM gnabA ,idhuS gnabA ,nawasgnaB itiS
 gnay raseb agraulek atreS .iduyhaW ikiD naD miharbI rawnA  kedA ,helaS
.ini amales lirom nad iretam a’od irebmem halet  
.2  ,.cS.M ,.tP.S ,nawrE idE kapaB   nad nainatreP satlukaF nakeD ukales D.hP
.uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP  
.3  nakanreteP umlI nasuruJ auteK ukales P.M ,.tP.S ,arcuM adnanA iweD ubI  
 firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
iR misaK .I ijugnep atres ua  
.4   ,.iP.S ,idairivlE .rD kapaB nad iS.M ,.tP.S ,paharaH idnefE rawnA kapaB
 nad kitirk nakirebmem kaynab halet gnay II nad I gnibmibmep ukales iS.M
.ini ispirks nakiaseleynem tapad silunep aggnihes aynnaras  
.5  A.M ,.tP.S ,ilA idaysrA .rD kapaB  halet gnay II ijugnep ukales cS.rg
 ispirks nakiaseleynem tapad silunep aggnihes aynnaras nad kitirk nakirebmem
.ini  
.6   nad nainatreP satlukaF akimedakA sativic nad nawayrak ,nesod huruleS
halet gnay uaiR misaK firayS natluS iregeN amlsI satisrevinU nakanreteP  
.nahailukrep sativitka itukignem malad silunep utnabmem  
  
 
.7  nameT -  ,nimA naffA .M ,utsegnaP neoJ amrI ,itraimsA nagnaujrepes namet
 .M ,adnawsiR ,nirfaS imoT ,idahlA artuP .M ,onotraH idayruS ,idairpuS
 amatidA ardnaC ,avoN ,irmA lilU ,namhaR itsuG iduY ,nawdiR  tamhaR
 esoY ,haysfirA M ,surotiS otnayidamhA ,nazuaF imhaR ,bsH ridahaM
naker hurules nad ,rarbA okgnE ,artuP nailuY akiD ,otnairdneH -  nasuruj naker
.4102 natakgna E nad ,D ,C ,B ,A salek nakanretep  
.8  nakeR - ayidamhA lupmotiS nahdamaR ,ridahaM tamhaR LKP naker  otn
 inaY tamhaR ,)C( irmA lilU ,)F(irmA lilU ,rosbA lulU M ,idairpuS ,surotiS
 ,ibibaH navrI ,otnayirP sugA ,ailuA gnuggnamuT ,izuaF tamhaR ,rageriS
 asuM ,idahlA artuP .M ,artupasidA .M ,amatidA ardnaC ,nagnuluP sugA
.ebmaR  
.9  nakeR - ,niddujariS damhA NKK naker   ,rageriS hallidafruN ,artiF ,ladfA
,inairpA imE ,inuyA ,oriW ,sinayruS ,amruN ,etnumilaD hamilahruN  
.01   nailak irad irah paites ayngnayas hisak nakrulaynem ulales gnay tabahas araP
 noitusaN nawrI ilA ,noitusaN liloD ,I.dP.S noitusaN rusnaM kutnuret nakireb
.S .tP  
 nasiluneP s  nakanrupmesid ulrep gnay nagnarukek tapadret hisam ini ispirk
 ala’aT aW anahbuS hallA agomeS .kahip aumes nakitirk nad naras nagned igal
kifuat nad hakreb nakhapmilem -  taafnamreb ini  ispirks nad aumes atik adap ayN













RATNAGNEP ATAK  
 hallA taridahek rukuys ijuP ala’aT aW uhanahbuS   nakirebmem halet gnay
akiaseleynem malad silunep adapek nahadumek nad natahesek  ispirks n  nagned ini
“ luduj  tilpmoK musnaR refaW isirtuN satilauK rasaD nahabreB   ibU habmiL
 uyaK  araceS napmisiD gnay borea  adebreB gnay utkaW nagned  .”  tawalohS
 dammahuM ibaN mala nagnujnuj naabirahek malas nad  uhallallahS
mallasawihiala’ gnaro nad tabahas, agraulek arap , -  gnay gnaro  ulales
halasir nakgnaujrepmem -  ayN  
 ,.paharaH idnefE rawnA kapaB adapek hisak amiret nakpacugnem siluneP
 iS.M ,.iP.S ,.idairivlE .rD  kapaB nad I gnibmibmep nesod iagabes iS.M ,.tP.S
 II gnibmibmep nesod iagabes nawak nad nesod arap atres -  nawak  halet gnay
,nagnibmib nakirebmem kaynab   isavitom nad kujnutep  nakiaseleynem malad
naker hurules adapeK .ini naitilenep -  silunep utnabmem kaynab halet gnay naker
 TWS hallA irad nasalab naktapadnem agomes nad naitilenep naiaseleynep malad
malad aumes atik naujamek kutnu  .itnan naped asam ipadahgnem  
 imed acabmep irad naras nad kitirk nakparahgnem tagnas siluneP
 nasilunep naanrupmesek  ispirks  agomeS .ini  ispirks  atik igab taafnamreb ini
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 RASAD NAHABREB TILPMOK MUSNAR REFAW ISIRTUN SATILAUK
 ARACES NAPMISID GNAY UYAK IBU HABMIL BOREA   
ADEBREB GNAY UTKAW NAGNED  
)49640118411( noitusaN kiddiS  
 idnefE rawnA nagnibmib hawabiD idairivlE nad paharaH  
IRASITNI  
 id aisnanimur kanret amatu nakap rebmus nakapurem nauajiH   aisenodni
 adaP .isairavreb gnay aynnaaidesretek atres hadner utumreb nakaynabek gnay
 uaramek misum adap numan hapmilem pukuc nauajih naaidesretek najuh misum
desretek ihes satabret tagnas nauajih naai  kanretep aggn  kutnu natilusek
 tapad gnay fitanretla utas halaS .kiab gnay satilauk nagned nauajih naktapadnem
 gnay uyak ibu aynsusuhk nainatrep habmil naktaafnamem nagned nakanugid
 nanapmiynep nagned refaw idajnem kutnebid  araces borea  naitilenep naujuT .
 halada  rasad nahabreb tilpmok musnar refaw isirtun nagnudnak iuhategnem kutnu
 araces napmisid gnay uyak ibu habmil borea   gnay nanapmiynep amal nagned
 .adebreb  kaca nagnacnar halada ini naitilenep malad nakanugid gnay edoteM
.nagnalu 6 nagned naukalrep 3 irad iridret gnay )LAR( pakgnel  P retemara   gnay
 %rasaK kameL% ,rasaK tareS% ,rasaK nietorP% ,riA radaK% halada itamaid
.negortiN apnaT kartskE nahaB% ,ubA   nalub adap nakanaskalid ini naitileneP
rebmevoN - tarobaL id 8102 rebmeseD  umlI nad nakaP irtsudnI ,igolotsorgA muiro
 firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF hanaT
 nainatreP satlukaF nainatreP lisaH sisilanA muirotarobaL nad uaiR misaK
kaw amal nikames halada ini naitileneP lisaH .uaiR satisrevinU  napmis ut  iapmas
 irah 82 d  ,%02,81 utiay rasaK tareS naknahatrepmem tapa  rasaK kameL  ,%33,2  
NTEB nad  %41,96 rasaK nietorP naktakgninem ,   ubA radak naknurunem  ,%77,6
%45,3   atayn huragnepreb kadit atres lisahid gnay riA radaK padahret  .nak
 irad nalupmiseK jnunem ini naitilenep  41 nanapmiynep amal awhab nakku  irah
lrep nakapurem kiabret gnay nauka . 
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“  AVASSAC DEDDA ETILPMOC REFAW NOITAR FO YTILAUQ NOITIRTUN
 EMIT BOREA TNEREFFID HTIW ETSAW EGAROTS ” 
)49640118411( noitusaN kiddiS  
 rednU  ecnadiug  idairivlE dna paharaH idnefE rawnA fo  
TCARTSBA  
  ,nosaes yniar eht nI .aisenodniid rof ecruos deef niam eht era segaroF
 ,detimil yrev si egarof ,nosaes yrd eht ni tub tnadnuba etiuq era segarof  ytluciffid
 gnizilitu yb desu eb nac taht evitanretla enO .ytilauq doog htiw segarof gnitteg ni
 ehT .seborea gnisu egarots htiw refaw a otni edam si erutlucirga laiceps avassac
itar etelpmoc fo tnetnoc lanoitirtun eht tuo dnif ot si mia  no desab srefaw no
ac saw hcihw  leep avass   ehT .semit egarots tnereffid htiw yllaciborea derots
 gnitsisnoc )DRC( ngised dezimodnar yletelpmoc a saw yduts siht ni desu dohtem
tiw snoitaraperp 3 fo  .snoitacilper 6 h % sretemarap ehT  ,tnetnoC retaW
edurC% ,nietorP edurC% ,erutsioM%   tcartxE %,hsA %taF edurC %,rebiF
negortiN tuohtiW lairetaM . rebmevoN ni detcudnoc saw hcraeser sihT -  rebmeceD
 ytlucaF ,secneicS lioS dna yrtsudnI deeF ,ygolotsorgA fo yrotarobaL eht ni 8102
atluS ytisrevinU cimalsI etatS ,yrdnabsuH laminA dna erutlucirgA fo  firayS n
 fo ytlucaF ,yrotarobaL sisylanA tcudorP larutlucirgA dna uaiR misaK
 .uaiR fo ytisrevinU ,erutlucirgA  fo efil flehs regnol eht era yduts siht fo stluser ehT
 niater nac syad 82 ot pu edurC   ,%02.81 si taht rebiF edurC   dna ,%33.2 taF
 esaercni ,%41.96 NTEB edurC   seod dna %45.3 slevel hsa ecuder ,%77.6 nietorP
 yduts siht fo noisulcnoc ehT .tnetnoc retaw decudorp eht tceffa yltnacifingis ton
.tnemtaert tseb eht si syad 41 fo emit egarots eht taht swohs  
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 .I NAULUHADNEP  
 .1.1  gnakaleB rataL         
  naaidesretek halada nakanretep utaus nalisahrebek rotkaf utas halaS
  adap aynsusuhk kanret nahutubek  ihunemem  kutnu  pukuc  gnay  nauajih   kanret
  kanret  iskudorp  adap  gnitnep  nanarep  gnagemem  nauajiH .aisnanimur
  raseb  naigabes  tubesret kanret helo ismusnokid  gnay nakap  anerak ,aisnanimur
  adaP .isairavreb  tagnas  nauajih naaidesretek ipatet  nakA .nauajih  kutneb malad
juh misum   misum adap  aynkilabes numan  hapmilem  pukuc naaidesretek na
 natilusek  kanretep  aggnihes  satabret tagnas hisam nauajih naaidesretek  uaramek
  nataafnamep  aggnihes ,kiab  gnay  satilauk  nagned  nauajih naktapadnem  kutnu
ekrep  nad  nainatrep  habmil   kutnu  fitanretla  utas  halas  idajnem  nanub
 aisnanimur kanret sativitkudorp nad isalupop natakgnineP .tubesret lah  isatagnem
 naatnimrep ,uti aratnemeS .lamitpo gnay lisah naktahilrepmem muleb aisenodnI id
turet takgninem suret nuhat paites gnigad naka irah adap ama -  raseb irah
 aisnanimur kanret ahasu helo ipadahid gnay aladnek utas halaS .naamagaek
 ini laH .nakap nietorp amaturet isirtun nahutubek aynipukucret muleb halada
 .nakparahid gnay nagned iauses muleb kanret gnabmek hubmut naktabikagnem
  nauajiH  aisenodnI id aisnanimur kanret amatu nakap rebmus nakapurem
 aynhadner atres rasak tares ayniggnit nakiricid gnay hadner utumreb nakaynabek
 kanret nakap namanat namananep ,uti aratnemeS .larenim nad igrene ,nietorp
m aguj )satilaukreb asonimugel nad tupmur(  aynsatabret anerak aladnek ikilime
 .nainatrep non nagnitnepek kutnu nakanugid hadus raseb naigabes gnay ,nahal
 iapacid nikgnum aynah gnigad adabmesaws gnukudnem kutnu ,uti anerak helO
 aguj ,igolonket naanuggnep nad kanret isalupop nahabmanep nagned niales  kadit
 lasareb utas halas ,ada gnay nakap ayad rebmus naktaafnamem ayngnitnep halak
 .uyak ibu namanat utiay nainatrep habmil irad     
 ok nakapurem uyak ibU id kaynab nad harum gnay itidom  ,uair id manat
R isnivorP id uyak ibu iskudorP amid hapmilem tagnas uai  uyak ibu nenap lisah an
7102 nuhaT adap uaiR isnivorP id   tapadret  995.301 iskudorp nagned ratkeh 875.3
 nadaB( not 7,383 kaynabes uyak ibu nuad habmil isnetop nagned anamid not
,kitsitatS tasuP  7102 01 rasebes rages uyak ibu nuad iskudorp isnetop nagned ) -
04 01 nagned arates uata uyak ibu namanat irad % -  ,kuruhinamiS( nuhat/ah/t 04
 2 
 
.kkd   nuad habmil akam uyak ibu namanat irad isnetop ayniggnit nagned ,)0102
 nataubmep malad nakanugid tapad aggnihes iggnit aguj ini namanat irad uyak ibu
nimur kanret amaturet nakap  ibu margolik paites )9002( tayadih turuneM .aisna
 .tubesret tareb irad %61 rasebes uyak ibu habmil helorepid tapad uyak  
  lubmit naka kaynab utigeb gnay uyak ibu namanat iskudorp lisah iraD
k ibu habmil helo nakbabesid gnay nagnukgnil nahalasamrep iagabreb  uti uya
tagnem kutnu nad ,iridnes namem araca nagned halada aynisa  iagabes naktaaf
 .kanret nahubmutrep karkgnodnem upmam gnay isirtun ialin ikilimem gnay nakap
uyak ibu nuaD :aynaratnaid isirtun gnudnagnem uyak ibu namanat habmiL  
,59 KB ,%67,21 KP gnudnagnem  .%83,11 KL ,%13,83 KS ,%01,36 NDT ,%84
 nakgnadeS .%06,3 KL ,%15,91 KS ,%19,65 NDT ,%53,49 KB ,%09,4 KP tiluK
 KL ,%06,8 KS ,%44,26 NDT ,%50,09 KB ,%08,2 KP gnudnagnem koggno
.%15,0  .)3002, gnotoP ipaS naitileneP akoL muirotarobaL(  
 nataafnamep malad aladneK  halada nainatrep nad nanubekrep habmil
 gnay anrec ayad nad satilibatalap ,hadner gnay izig satilauk ,hapmilem tafisreb
nahalognep utaus nakukalid ulrep izig nagnudnak naktakgninem kutnU .hadner  ,
 .refaw halada aynutas halas efaW  r   tares rebmus nakap halada  malad gnay imala
 nasanamep nad nanaket nagned natadamep imalagnem aynnataubmep sesorp
amas gnay rabel nad gnajnap naruku kutneb iaynupmem aggnihes  ( teR n  ina .kkd  
9002 .)  turuneM  initsoR  .kkd   ,)6102(  halada refaw  kanret nakap kutneb utas halas
gnay   nakapurem ,ebuc kutneb isakifidom  malad  sesorp  ynnataubmep  imalagnem a
 sesorp nad nanaket nagned natadamep ,)isasinegomoh( narupmacnep   nasanamep
.utnetret uhus malad   nainatrep habmil awhab iradaynem kadit gnay gnaro kaynaB
m tapad kiab nagned haloid nad alolekid alib  ,simonoke ialinreb gnarab idajne
 gnay nahalognep igolonket nakanuggnem naalolegnep nemejanam alib hibelret
.kiab  ap iagabes nainatrep habmil naktaafnamem nagned aggniheS  kanret nak
mecnep kapmad ignarugnem tapad  habmanem tapad nad nagnukgnil nara
 naaidesrep .kanret nanakam       
 adreB  maladnem hibel gnay naitilenep nakukalid halet sataid naiaru nakras
 ludujreb gnay “ naR refaW isirtuN satilauK tilpmoK mus   rasaD nahabreB




2.1  naitileneP naujuT  
 udnak iuhategnem kutnu naujutreb ini naitileneP musnar refaw isirtun nagn  
 rasad nahabreb tilpmok  habmil  borea araces napmisid gnay uyak ibu  amal nagned
reb gnay nanapmiynep b .ade  
3.1  naitileneP taafnaM  
 : kutnu naujutreb ini naitileneP  
.1   isamrofni nakirebmeM apek  kanretep aynsusuhk takaraysam ad  gnatnet
isirtun satilauk   refaw  habmil sisabreb musnar isalumrof malad uyak ibu .  
.2  nasatabretek malad fitanretla nakap utas halas iagabeS ,  nad naaidesretek
.aisnanimur kanret nauajih nakap satilauk  
.4.1  sisetopiH  
  amaL nanapmiynep   rasad nahabreb tilpmok musnar refaw  habmil  uyak ibu
 borea araces  irah 82 aggnih tapad   naknahatrepmem irad tahilid isirtun satilauk   














AKATSUP NAUAJNIT .II  
uyaK ibU namanaT .1.2         
 ( uyak ibU  amissilitu tohinaM  apureb nagnap namanat nakapurem ).lhoP
letek nial aman nagned udrep epasak uata ,gnokgnis ,nohop a  .  ibU  lasareb uyak
 hurulesek ripmah aynnarabeyneP .lisarB aragen irad ayntapet ,akiremA auneb irad
M ,akirfA nial aratna ,ainud kokgnoiT nad ,aidnI ,raksagada  .  uyak ibU
 .)7002 ,ilabmaH( 2581 nuhat adap aisenodnI ek kusam nakarikrepid  turuneM
u ,)6991( anamkuR k ib  gnitnep gnilap gnay tardihobrak rebmus nakapurem uya
 kadit uyak ibu nahalognep igolonket naujamek nagned iauses ipatet ,sareb haletes
 ukab nahab iagabes habmarem ipatet ,nagnap iskudorp adap satabret aynah
 akoipat gnupet ,kanret nakap uata tellep irtsudni  ,kelpag gnupet ,lonate nataubmep
nial nad ,kupurek ,itor ,euk irtsudni malad nakanugid gnay akoipat sapma -  .nial
id ini namanaT  id aynmumu aragen aparebeb  amasreb licek inatep helo manat
02 ,tapanaW( natapadnep rebmus iagabes aynnial inat ahasu metsis nagned )10  .
modgniK eatnalP : isiviD , atyhpotamrepS : :isiviD buS , eamrepsoignA saleK ,  :
eanodelytociD odrO , selaibrohpuE : ilimaF , eaecaibrohpuE : suneG , tohinaM :  ,
seicepS  : atnelucse tohinaM  )5002 ,sineetS( . 
uyaK ibU nuaD .1.1.2  
 nauajih rebmus nakapurem uyak ibu nuaD  .kanret kutnu laisnetop gnay
 ibmu haletes sitametsis isailofed iulalem naktaafnamid asib gnokgnis nuaD
 easaF( nenapid gnokgnis .la te  gnay neirtun ialin ikilimem gnokgnis nuaD .)6002 ,
iskudorp ayaib ,naidumeK .kanret nakap iagabes naktaafnamid kutnu iggnit   nuad
 kadit iskudorpid gnay uyak ibu nuad nad ,harum gnologret uyak ibu
 kudorp nakapurem gnay aynibmu nagned isitepmokreb kadit atres naktaafnamret
 tapanaW( gnokgnis namanat irad amatu laisremok .la te .)0002 ,  
 gnay nietorp nagnudnak ikilimem uyak ibu nuaD  rasebes utiay ,iggnit
gnudnagnem )kucuP( adum uyak ibu nuad kutnu nad )7002 ,sirfA( %02>   nietorp
12 rasebes - oS( %42 rake  ibu nuad 0791 nuhat kajes nad ,)3002 ,notserP nad ay
 uyak ibu nuaD .)0791 ,muggE( kanret nakap iagabes naktaafnamid halet uyak
palid aguj  2B nad ,A nimativ ,nZ ,nM ,eF ,gM,aC larenim rebmus idajnem nakro





 nial aratna nakap nahab hilimem malad nakitahrepid surah gnay gnitnep lah
 id tapadret nikgnum tapades nad helorepid hadum surah nakap nahab )a( halada
es ratikes haread  nad isatropsnart ayaib halasam naklubminem kadit aggnih
 gnajnapes aynnaaidesretek nimajret surah nakap nahab )b( ,ayniracnem natilusek
 surah nakap nahab )c( ,naulrepek ipukucnem gnay halmuj malad nad utkaw
em ,nikgnum tapades nad kayal gnay agrah iaynupmem  agrah isautkulf iaynupm
 nagned gniasreb kadit nakahasuid surah nakap nahab )d( ,raseb ulalret kadit gnay
 nahab helo itnagid tapad surah nakap nahab )e( ,aisunam nahutubek  nial nakap
taz nagnudnak gnay –  kadit nakap nahab )f( ,arates ripmah  aynnanakam taz
em  naadebrep nakkapmanem kadit uata nakuslapid kadit nad nucar gnudnagn
 .)5991 ,asotnaS( lamron naadaek irad asar uata uab ,anraw  
.3.2  musnaR  
 naweh adapek nakirebid gnay nakam nahab latot halmuj halada musnaR
ep kutnu regnimsE .)7991 ,.kkd idatraH( maj 42 edoir  ( .kkd 0991 .)   nakataynem
 kanret adapek nakirebid gnay nakap sinej narupmac nakapurem musnar awhab
 igab isirtun nahutubek ihunemem kutnu aynpudih rumu malames irahes kutnu
taz gnudnagnem surah anrupmes gnay musnaR  .hubut -  ,gnabmies gnay izig taz
nret iakusid .naanrecnep narulas helo anrecid hadum gnay kutneb malad nad ka  
 nususid gnay nakap nahab aparebeb narupmac nakapurem aguj musnaR
apur naikimedes  ies ayngnudnakid gnay izig taz aggnihes  nahutubek iauses gnabm
 irboS nad hadnI( kanret   nakap nenopmoK .)1002  kanret helo naktaafnamid gnay
taz tubesid   namlliT( izig  ,.kkd amatrep musnar narupmacneP .)9991 -  ialumid amat
gnay nanakam nahab irad   nad aynsuretes utigeb naidumek licekret aynisrop
hatreb araC .rasebret aynisrop halmuj gnay nakap nahab nakkusamid rihkaret  pa
duskamid ini   naigab paitid negomoh rupmacret nakam nahab pait raga nak
raneb gnacnarid gnay isirtun rusnu halmujes aggnihes - aneb   aynnaujutek iapmas r
 ,faysaR( )4991 . 
.4.2  refaW  
niduhatfiM turuneM  .kkd   nakap kutneb utaus nakapurem refaW )5102(
b ikilimem gnay  tapad nakparahid aggnihes sakgnir nad kapmok kisif kutne
 igolonket nakanuggnem nad ,isatropsnart nad nanagnanep malad nakhadumem
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 isnemid iaynupmem refaW .nakparetid hadum aggnihes anahredes evitaler gnay
ridret isisopmok nagned )iggnit nad ,rabel ,gnajnap(  gnay tares aparebeb irad i
 natadamep imalagnem aynnataubmep sesorp malad nad magares uata amas
mc/gk 21 nanaket nagned 2  tinem 01 amales C°021 uhus malad nasanamep nad
 halas nakapurem refaw nataubmep )8991( itnailuysirT turuneM .)4991 ,EASA(
fitanretla utas   agajnem tapad nakparahid nad fitkefe gnay nanapmiynep kutneb
 kutnu aynnaujuT .nakap nauajih nahab naaidesretek nagnabmiesek
 aynnapmiynem nad najuh misum adap kanret nanakam nauajih naklupmugnem
 .uaramek misum adap naaidesrep kutnu  
urunem refaw nagnutnueK  isirtun satilauk )1( : halada )8991( itnailuysirT t
 irad aynah nakub ukab nahab iaynupmem )2( ,)tilpmok musnar refaw( pakgnel
 naktaafnamem tapad aguj ipat ,mugel nad tupmur itrepes kanret nanakam nauajih
nap kirbap habmil uata ,nanubekrep ,nainatrep habmil  kasur hadum kadit )3( ,nag
pmem anerak sigoloib rotkaf helo  ,%41 irad gnaruk ria radak iayu  )4(
 nahatreb tapad tewa gnay ayntafis anerak nagnubmanisekreb aynnaaidesretek
 misum adap nakap naaidesretek isapisitnagnem tapad aggnihes amal pukuc
ad atres uaramek lisah taas adap najuh misum taas adap taubid tap -  nauajih lisah
 malad nakhadumem )5( ,hapmilem nainatrep kudorp nad kanret nanakam
 malad nakhadumem aggnihes kapmok tadap aynkutneb anerak ,nanagnanep
.isatopsnart nad nanapmiynep  
refaw nataubmep pisnirP  ignem ap nataubmep pisnirp ituk k   .lekitrap na
lekitrap takignem upmam gnay takerep nakhutubid refaw nataubmep sesorP -
 nagned iauses tadap nad kapmok gnay refaw naklisahid aggnihes nahab lekitrap
.)8991 ,itnailuysirT( naknigniid gnay satisned  
 ,lasa anraw gnidnabid paleg hibel anraw ikilimem aynmumu adap refaW
 sesorp aynada helo nakbabesid tubesret lah gninworb   utiay sitamizne non araces
 iskaer nad isasilemarak dralliaM  idajret isasilemarak ,)2991( onraniW turuneM  .
id asorkus natural utaus akij  nasanamep akiJ  .paugnem ria hurules iapmas nakpau
 nariac nakapurem ipatet ,ria irad iridret nakub ada gnay nariac akam ,naktujnalid
s  .rubel gnay asorku  iskaeR dralliaM   ,tardihobrak aratna iskaer nakapurem




.5.2  nanapmiyneP  
 gnay nasamegnep nakadnit kutneb utas halas halada nanapmiyneP
 nanapmiyneP .kudorp satilauk agajnem nad naknahatrepmem kutnu naujutreb
rtsudni malad nakap i  kutnu gnitnep tagnas gnay nanarep iaynupmem nakanretep
 ini laH .iskudorp nagnusgnalek  nagned nakap naaidesretek gnajnunem kutnu
.kanret ek nakirebid kutnu kiabret satilauk  kkd usmayS . ( 002 2),  nakataynem
 ulales gnay nanamagnep nakadnit kutneb utas halas nakapurem nanapmiyneP
gajnem nad naknahatrepmem kutnu naujutreb gnay utkaw nagned tiakret  a
 iagabreb nakgnalihgnem nad iradnihgnem arac nagned napmisid gnay itidomok
idomok satitnauk nad satilauk naknurunem tapad gnay rotkaf tubesret it . 
 .nanapmiynep padahret gnitnep tagnas huragnepreb nababmelek nad uhuS
 nakataynem )9991( hisgnawan nad dadmI  igab laedi gnay pudih nagnukgnil
52 uhus utiay aggnares nahubmutrep - 03 0  nawan uba nad nayfos turunem .C
81 aratna rasikreb uhus nial aratna nanapmiynep mumu tarays ,)4791( - 42 0  ,C
 nagnares irad sabeb atres ,kiab gnay isalitnev iaynupmem ,gnaret nad hisreb
res  nad uhus nagned siport milkireb gnay aisenodnI id isidnoK .sukit nad aggna
 nahab satilauk nanurunep aynidajret tapecrepmem naka iggnit gnay nababmelek
 .)9002 ,damhA( nanapmiynep amales gnapak nahubmutrep nad ukab  
rotkaF - les musnar ihuragnepmem gnay rotkaf  halada nanapmiynep ama
 gnaur aradu isisopmok nad ,fitaler nababmelek ,rutarepmet itrepes kisif rotkaf
 taregnep gnatanib nad gnapak ,iretkab ,utuk itrepes sigoloib rotkaF .nanapmiynep
 naka mumitpo uhus irad iggnit hibel nanapmiynep uhuS .)0791 ,llaH(
repmem msilobatem tapec e  uhuS .nakusubmep sesorp aynidajret tapecrepmem nad
 nahubmutrep tabmahgnem nad emsilobatem sativitka tabmalrepmem tapad hadner
 radak ayngnalih nad aimik iskaer aynidajret hagecnem ,aguj uti nialeS .aborkim
 nad kahsI( nagnap nahab irad ria .)5891 ,hallurmA  
 gnay isidnok malad nad utnetret utkaw ihibelem gnay nanapmiyneP
 sineJ .nanurunep imalagnem nakap satilauk nakbabeynem tapad ,kiab gnaruk
.iwaimik nad sigoloib ,kisif nakasurek halada idajret asib nakasurek   rumaJ
 gnay rotkaf nad napmis ayad aynsatabret babeynep utas halas nakapurem
 atres uhus ,ria radak halada aynaratnaid rumaj aynhubmut ihuragnepmem
 gnay gnapak nagnabmekrep nagned nagnubuhreb tagnas ria radaK .nababmelek
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em nad nakap nahab malad hubmut asib  tagnas gnay kiskot awaynes naklisahgn
.)2002 ,usmayS( .kanret helo ismusnokid akij ayahabreb   nahab nanapmiyneP
nignid tapmet id nanapmiyneP .)1 : tukireb iagabes nakrujnaid gnires nanakam  
hus nagned 0,1 u –  5,5 o 55 nababmelek nagned C –  id nanapmiyneP .)2 .%07 dug  gna
42 rutarepmet nagned gnirek –  23 o  nad C 55 nababmelek – .%07  
.6.2  isirtuN satilauK  
 satilauK  nad hilimem malad amatu rotkaf nakapurem nakap nahab isirtun
 kutnu nanakam taz rebmus iagabes tubesret nanakam nahab nakanuggnem
 nad kokop pudih nahutubek ihunemem  nakap nahab isirtun satilauK .ayniskudorp
 ialin adap aynisakilpa nad ,igrene ,tares ,izig ialin isisopmok sata iridret
.kkd ailamA( aynanrec ayad nad satilibatalap  , .)0002  
 iuhategnem kutnu iwaimik naijugnep nakapurem tamiskorp isilanA
taus neirtun ngnudnak  ilak amatrep tamiskorp sisilana edoteM .nakap nahab u
 haubesid 0681 nuhat adap namhotS nad grebenneH helo nakgnabmekid
 ,idatrah( namrej ,edneeW id naitilenep muirotarobal  ,.la te  dilanoDcM )7991 la te  
ata igabid tamiskorp sisilana awhab naksalejnem ,)5991(  neirtun iskarf mane s
 kartske nahab nad ,uba ,rasak tares ,rasak kamel ,rasak nietorp ,ria radak utiay
.)NTEB( negortin apnat  
.1.6.2  riA radaK  
 tapad gnay nahab utaus ria nagnudnak esatnesrep halada ria radaK
 asab tareb nakrasadreb nakataynid )sisab tew(  dreb uata  gnirek tareb nakrasa  yrd(
)sisab  erutarepmet ilaucek ,gnitnep nanarep gnagemep nakapurem ria radaK .
 nad nakusubmep sesorp malad iridnesret tapmet iaynupmem ria sativitka akam
 orkim sesorp nakapurem aynmumu adap nanakam nahab nkasureK .nakignetek
 ,sigoloib  ayngnusgnalreb.aynagitek aratna isanibmok uata kitamizne ,iwaimik
 riaaynah awhab iuhatekid halet inik anamid ria nakulremem tubesret sesorp agiek
.)7991 ,inarbat( tubesret sesorp ayngnusgnalreb utnabmem tapad gnay sabeb  
atab iaynupmem hasab tareb ria radaK  %001 rasebes sitiroet mumiskam s
 nad firayS( .%001 irad hibel tapad gnirek tareb nakrasadreb ria radak nakgnades
.)3991 ,dilaH  
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.2.5.2  P rasaK nietor  
masa irad iridret nietorp  )2891( onraniW turuneM -  gnay onima masa
 )5002( irawsemarP nad iradadnA .N nad O ,H ,C rusnu gnudnagnem
 nagned rupmacret gnay inrum nietorp halada rasak nietorp awhab nakhabmanem
nahab -  kainoma ,tartin iagabes gnudnagnem gnay nahab  sisilanA .ayniagabes nad
 isadisko nakrasadreb nietorp napatenep utiay pisnirp iaynupmem rasak nietorp
nahab -  naturaL .taflus ainomma idajnem negortin isrevnok nad nobrakreb nahab
 masa natural malad paresid naidumek pauid muinoma nad asab idajnem taubid
arob .)9891 ,idathcuM( t   namlliT turuneM  ,.kkd  adap nietorp nagnudnak )9891(
 aisnanimur adap anerak ,nakhalasamrepid ulalret kadit aisnanimur nakap nahab
 nad laiborkim naanrecnep tapadret ,skelpmok hibel nanakam nietorp naanuggnep
er malad nalajreb gnay asetnis  susu kusam gnay nietorp aggnihes ,nemur olukit
.)laiborkim( kiner dasaj nietorp nad nanakam nietorp narupmac utaus halada sulah  
 iwomtA nad arakuS turuneM ojojd   emsinagroorkim awhab )0891(  gnay
gnem tapad kiab gnay nakaibgnabmekrep nad nahubmutrep iaynupmem  hibel habu
 naka aggnihes les asam utaus idajnem aidem nusuynep nenopmok kaynab
 aynrihka adap nad iridnes uti gnapak hubut irad lasareb gnay nietorp kutnebret
.nahab irad rasak nietorp naktakgninem naka  
.3.5.2  rasaK tareS  
 huragnep iaynupmem gnay rotkaf utas halas nakapurem rasak tareS
 namlliT( naanrecek padahret rasebret .la te  .)9891   nahab ,)4002( ifanaH turuneM
arik iridret anrak tares naka ayak nauajih gnirek -  gnidnid %08 nad les isi %02 arik
 malad tural gnay utiay tares sinej aud irad nususret amaturet les gnidniD .les
les gnidnid nietorp tikides nad asolulesimeh inkay masa negreted  kadit gnay nad ,
 negreted dica tubesid gnires gnay asolulesongil inkay masa negreted malad tural
taz sata iridret les isI .)FDA( rebif -  ,nietorp utiay anrecid hadum gnay taz
 naigabes irad iridret les gnidnid nakgnades ,kamel nad ,larenim ,tardihobrak
olules asolulesimeh ,as ,les gnidnid nietorp ,nitpep ,  ningil   nad acilis  ,ifanaH(  
.)4002  
 iagabes nakisinefedid nad tardihobrak irad naigab nakapurem rasak tareS
 muidos nad radnats taflus masa natural nagned itsegidid haletes asisret gnay iskarf
ret adap adiskordih  rasak tares ,)0002( yenrehC turuneM .)0102 ,ojrapuS( isidnok
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 nagned natiakreb gny tares ,ilakla malad tural kadit gnay ningil irad iridret
.asolules nad negortin  
.4.5.2  rasaK kameL  
  kameL  malad tural naka ipatet naka ria malad tural kadit gnay taz halada
 igab igrene kosamep iagabes isgnufreb kameL .enezneb nad rete ,mroforolhk
 ulrep aguj aynmaladid kamel nagnudnak nakap nusuynem malad uti kutnU .hubut
 nakap malad hadner uata iggnit ulalret gnay kamel nagnudnak anerak nakitahrepid
isidnok ihuragnepmem tapad  .iskudorp nad sigoloisif sutats ,kisif sutats,kamel  
 namlliT turuneM ,.kkd   tapad gnay isnatsbus aumes halada kamel )8991(
nahab nagned iskartskeid -  sisilana adaP .kamel turalep nagned kigoloib nahab
alitsI .rete kartske iskarf malad kusamret kamel tamiskorp kamel h -  nad kamel
kaynim - aynkisif tafis adap halada aynnaadebrep kaynim  .  otnaidraH nad onoyhaW
)4002(   nakataynem  kutnu nakadebid aisnanimur nakap kutnu rasak kamel radak
 kamel nakulrepid natibibmep kutnu ,nakumeggnep nad natibibmep nahutubek
kaynabes rasak  .%3 nakumeggnep kutnu nakgnades %6,2   iuhategnem nagneD
 nagned iauses gnutihgnem tapad atik akam nakap malad kamel nagnudnak
 nahutubek .)5002 ,anayirS(  
.5.5.2  ubA  
 gnay nanakam ialin irebmem kadit tamiskorp sisilana adap uba nenopmoK
b malad uba halmuj nad gnitnep  nakutnenem kutnu gnitnep aynah nanakam naha
rusnu isanibmok uti nialeS .NTEB nagnutihrep -  nahab malad larenim rusnu
 tapad kadit uba ialin aggnihes isairavreb tagnas namanat irad lasareb nanakam
ret larenim rusnu halmuj nakutnenem kutnu kedni iagabes iakapid  uata utnet
rusnu isanibmok -  namlliT( gnitnep gnay rusnu  ,.kkd .)9891   
 uba radak nad rasak tares radak awhab nakataynem )0102( owobiW
 fitisop huragnepreb naka tares radak ayniggnit ,fitisop nagnubuh iaynupmem
.aynkilabes nad nahab uba radak aynraseb padahret   nahab raseb naigabeS
 aynasis nakgnades ,%69 ratikes utiay ,ria nad kinagro nahab irad iridret nanakam
 uata kinagrona taz iagabes lanekid aguj larenim rusnU .larenim nahab irad iridret
nahab ,narakabmep sesorp malaD .uba -  taz ipatet ,rakabret kinagro nahab
 malad uba halmuJ .)7991 ,onraniW( uba tubesid haluti anerak ,kadit kinagrona
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 nahab malad gnudnakret gnay kinagro nahab halmuj naknimrecnem nanakam
.nanakam  
.6.5.2  NTEB  
  iridret )NTEB( negortiN apnaT kartskE nahaB )3002( hallurmA turuneM
taz irad - ,adirakasonom taz   itap amaturet adirakasilop nad adirakasirt ,adirakasid
 adap asab natural nad masa natural malad tural hadum tafisreb aynhurules gnay
 mumu itra malad NTEB .iggnit gnay anrec ayad ikilimem nad rasak tares sisilana
aanrecek gnay tardihobrak kopmolekes halada  sisilana nakgnades ,iggnit aynn
 tardihobrak kopmolekes halada negortin apnat kartske duskamid gnay tamiskorp
H natural nagned nasuberep malad tural hadum gnay 2 OS 4  idatraH ( ,.kkd  .)9991  
taz isireb NTEB awhab )9891( ..kkd namliT turuneM -  ,adirakasonom taz
 .tural hadum gnay itap amaturet adirakasirt ,adirakasid ,adirakasilop  nagnudnaK
negortiN apnaT kartskE nahaB   adap gnutnagret tagnas gnay nakap nahab utaus
rp ,uba itrepes ,aynnial nenopmok  akij ,rasak kamel nad rasak tares ,rasak nieto
 ,001 irad ignarukid rasak tares nad rete kartkse ,rasak nietorp ,uba halmuj
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1.3 lebaT . refaw nusuynep nakap nahab isirtun nagnudnaK  
nakap nahaB         nakap nahab nagnudnaK  
     )%( KS      )%( KL      )%( KP    )%( KB  
**kadeD  ,91 80  ,3 95  ,11 34  19 , 93  
*gnokgnis nuaD  ,81 4 ,5 57  ,42 42  ,59 54  
**gnokgnis tiluK  ,32 5 ,1 35  ,01 6 98 ,5 
**koggnO  ,41 92  ,0 14  ,7 2 88 , 92  
*sesaloM  ,0 93  0 ,3 25    
:rebmuS      *  muirotarobaL  nainatreP lisaH sisilanA 8102 ,uaiR satisrevinU nainatreP satlukaF  
 8102 ,uaiR satisrevinU natualeK umlI nad nanakireP satlukaF aimiK muirotarobaL **  
 
.2.3 lebaT  musnaR isalumroF  
ukaB nahaB  nakaP nahaB %  
kadeD  00,35  
uyaK ibU nuaD  00,22  
uyaK ibU tiluK  00,01  
koggnO  00,01  
sesaloM  00,5  
latoT  00,001  
% KS  81  
% KP  5,31  
% KL  63,3  
 
 kaca nagnacnar halada ini naitilenep malad nakanugid gnay edoteM
pakgnel  .nagnalu 6 nagned naukalrep 3 irad iridret gnay )LAR(  
A  0 W =  habmil KR .nanapmiynep apnat uyak ibu  
A1 .irah 41 nanapmiynep amal nagned uyak ibu  habmil KRW =  
A  2 ep amal nagned uyak ibu  habmil KRW = n anapmiy  n .irah 82  
.4.3  naitileneP rudesorP  
.1  napaisreP  nahab  naitilenep  
 uyak ibu nuaD  nakanugid gnay  halada  habmil  helorepid gnay nainatrep  
irad  miluk d ,nakgnirekid mulebeS .urabnakeP , ,uyak ibu nua  uyak ibu tiluk nad  
 nuad naidumeK .nagniliggnep nad narumejnep sesorp nakhadumem kutnu hacacid
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koggno ,uyak ibu  uyak ibu tiluk nad , hawab id rumejid  ranis  irahatam  aggnih  
gnirek  .%31 ria radak iapmas  ayntujnales   uyak ibu tiluk nad uyak ibu nuad
rednirgid  kutnu  nakidajid  naidumeK .gnupet  gnupet   tiluk gnupet ,uyak ibu nuad
 koggno nad uyak ibu gnabmitid  iauses  nagned  .nahutubek  
.2   refaW nataubmeP sesorP  
 gnupeT   ibu nuad  tiluk nad ,koggno ,uyak  uyak ibu gnabmitid  nagned  
isalumrof  hadus gnay musnar  iauses ,nususid  nagned  nahutubek  .naukalrep  
 nakanuggnem nagned refaw nataubmep edoteM  tala  sanap apmek naidumek  
musnar  tubesret  2 x 5 x 5 naruku nagned refaw katecnep tala maladek nakkusamid  
mc 3 haletes ,  uti  nakukalid  naapmegnep  tinem 51 amales  uhus adap  051 o nagned  C  
/g 0002 nanaket mc 2. 















































rudesorP nagaB 2.3 rabmaG  naitileneP  
 
uyaK ibU habmiL  










sesaloM nad  
 narupmacneP
musnaR  
refaW nakatecneP  
mc 2x5x5( 3) 
 nanakeT naapmegneP
mc/g 0002 3  uhus nad
051 o tinem 02 utkaw ,C  
uyak ibu habmil refaW  
 = 0A nanapmiyneP apnaT  
irah 41 nanapmiyneP amaL = 1A  
 = 2A L  ama P irah 82 nanapmiyne  
 isirtuN satilauK ijU  
.1 riA radaK %   .4 rasaK tareS %  
.2 rasaK nietorP %   .5 % ubA  
.3 NTEB %    .6 rasaK kameL %  
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5.3   isirtuN sisilanA rudesorP  
.1.5.3   riA radaK nagnudnaK OA(  ,CA )3991  
.1   uata nagniregnep tala malad id nakgnirekid hisreb gnay nelesroP nawaC
 adap kirtsil nevo erutarepmet  501 - .maj 1 amales C011  
.2   kised malad id nignidid nelesrop nawac .maj 1 amales rota  
.3   .)g X( kitilana acaren nagned gnabmitid nelesrop nawac nignidid  
.4  tareb nagned nelesrop nawac amasreb gnabmitid nahab hotnoC   hibel
( g 5 gnaruk =Y g .)  
.5  501 rutarepmet adap kirtsil nevo malad id nakgnirekid lepmaS -  C°011
.maj 8 amales  
.6   S lepma  .maj 1 amales rotakised maladid naknignidid  
.7  S  ignaluid ini naajrekeP .) Z( kitilana acaren nagned gnabmitid lepma
 .)patet ayntareb aggnih( х 3 lepmas  
.8  ria nagnudnaknagnutihgneP  
= AK% Y + X -   Z %001 x  
                y  
: nagnareteK   
nelesrop nawac tareB = X  
lepmas tareB = Y  
nakgnirekid halet gnay lepmas + nelesrop nawac tareB = Z  
:gnirek nahab napatenep nagnutihgneP  
%001=KB% - AK%  
agnareteK n 
ria radak nagnudnaK :AK%  
.2.5.3  )3002 ,lacitylanA ssoF( rasaK nietorP nagnudnaK  
.1  ejk ubal maladek nakkusamid ,g1 gnabmitid lepmaS .lahd  
.2  K  g 5,1 ( silataK nakhabmatiD 3 OS  4 OSgM gm 5,7  nad  4  haub 2 kaynabes )
.lepmas malad ek  
.3  H naturaL 2 OS  4 m 6 kaynabes nakhabmatid L .lepmas malad ek  
.4  .)nauajihek( hinrej idajnem nariac iapmas maj 1 amales iskurtsedid lepmaS  
.5  gnidid lepmaS nakhabmatid ,nakni  m 03 sedauqa L nahalrep araces - .nahal  
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.6  ad icucid ubaL .isalitsed tala malad ek nakhadnipid lepmaS 5 salibid n -  6
1 nagned ilak - m 2 L .isalitsed tala malad ek nakkusamid naicuc ria ,ria  
.7   nakpaisiD  reyemnelrE m 521 L H natural 3 OB 3 m 01 nad der nelitem lm7 L 
 morb  hawabid madneret surah rosednok gnubat gnujU .neerg loserk
H natural 3 OB 3. 
.8  HOaN natural nakhabmatiD 3  maladek lm reyemnelrE   naidumek ,
3 ±( isalitsedid - .)tinem 5  
.9   malad gnupmatid aynnasalib nad ria naganed salibid rosnednok gnubaT
reyemnelrE .amas gnay ,  
.01  epmaS H nagned isartitid l 2 OS   4 m 1,0 L p idajret iapmas  anraw nahabure
.ugnu idajnem  
 
: sumur nagned gnutihid rasak nietorp nagnudnaK  
  = N % nartit lm(   ) okgnalb lm ‒ lCH satilamroN х  х 700,41 х  %001   
                               )gm( lepmas tareB   
                   kaf х N % = KP % isrevnoK rot  
 52 ,6 halada kanret nanakam kutnu isrevnok rotkaf : nagnareteK  
 
.3.5.3  )6002 ,lacitylanA ssoF( rasaK tareS nagnudnaK  
.1  aturalid HOaN m 0001 idajnem sedauqa nagned n L H g 52,1  HOaN  . 2 OS 4 
m 20,31 naturalid %69 L H2 OS  4  agned n  0001 idajnem iapamas sedauqa
mL. 
.2  bisurC le  adap  nakkatelid  ,noitcartxe dloc  ek noteca nakkusamid ulal
gnisam malad -  gnisam bisurc le m 52 kaynabes L  lepmas iapmas uata
 kutnu aynnaujut ,tinem 01 amales nakmaidid naidumek ,maleggnet
.kamel nakgnalihgnem  
.3  sedauqa nagned nasalibmep nakukalid isartske nakukalid haleteS   kaynabes
.ilak aud  
.4  bisurC le  malad ek nakhadnipid xetrebif  
.a  H2 OS  4  gnisam malad ek nakkusamid -  gnisam bisurc le ek sirag adap - .2  
.b  cetrebiF   .hididnem ipamas naksanapid  cetrebiF  nark naadaek malad
dih .pu  
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.c  .nakhadnipid sedauqA  
.d  aleteS hiub nakgnalihgnem kutnu( lonatco habmatid hididnem h  )
 03 amales nakraibid ,nakmumitpoid aynsanap ulal setet 2 kaynabes
.tinem  
.e    ,tinem 03  cetrebif .nakitamid  
.5   isisop ,todesid tubesret naturaL  cetrebif k nad muucav .akubid nar  
.6   ulal ,natorpmes maladek nakkusamid naksanapid halet gnay sedauqA
 ek natorpmesid  elbisurc  isisoP .  cetrebif k nad muucav patet  .akubret nar
.ilak 3 kaynabes tubesret nasalibmep nakukaliD  
.7   cetrebiF  malad ek nakkusamid naksanapid halet gnay HOaN ulal ,pututid
c  elbisur ek sirag adap -  ,akubid nark ,2  cetrebif  uhus nagned nakpudihid
 malad ek setet 2 kaynabes lonatco naksetetid hididnem haleteS .mumitpo
.tinem 03 males naksanapid ayntujnales ,hiubreb gnay gnubat  
.8   tinem 03  naidumek  cetrebif  us ,pututid nark ,nakitamid  .nakmumitpoid uh
 nagned nasalibmep nakukaliD  sedauqa  ,ilak agit kaynabes sanap  cetrebif
 ,salibmem iaseles haleteS .muucav isisop adap  cetrebif .pututid isisop adap  
.9  bicurC le  ek nakhadnipid  noitcartxe dloc  isisoP .noteca nagned salibid ulal
 noitcartxe dloc d la ( akubid nark ,mucav naadaek ma  kaynabes nakukalid
.nasalibmep naujut nagned ,)ilak agit  
.01  bisurC le .C°031 uhus nagned maj 2 amales nevo maladek nakkusamid  
.11   elbisurc .)g X( gnabmitid ayntujnales maj 1 rotakised malad naknignidid  
.21  bisurC le d ek igal nakkusamid .maj 2 amales C°525 uhus adap runat mala  
.31  bisurC le  gnabmitid naidumek maj 1 amales rotakised malad naknignidid
.)Y(  
: sumur nagned gnutihid rasak tares nagnudnaK   
  = tares radaK  X( –  )Y %001 x   
                             z 
: nagnareteK  
 nawac tareB =X nelesrop  
lepmas tareB =Y  
z nakgnirekid halet gnay lepmas + nelesrop nawac tareB = . 
 
 
 02  
 
.4.5.3   )3002 ,lacitylanA ssoF( rasaK kameL nagnudnaK  
.1   malad ek nakkusamid ,g 2 kaynabes gnabmitid lepmaS  elbmit  pututid nad
.sapak nagned  
.2   elbmiT uata nakkusamid lepmas isireb gnay   adap nakkatelid cetxos  tala ,
 elbmit ,nakrilaid ria nad ,C°531 uhus iapmas naksanapid nad nakpudihid
 adap nakkatelid gnay  cetxos isisop adap  .gnisnir  
.3   S  nakkusmaid C°531 uhu  puc nuinimula  07 enezneb muelortep isireb gnay
 ek lm  ,cetxos  nad rats naketid ulal  isisop nagned ,maj  ,gniliob cetxos  gnay
.tinem 02 amales nakukalid  
.4    isisop adap  gnisnir  ulal ,tinem 04  yrevocer  nark isisop nagned tinem 01
 cetxos .gnatnilem  
.5   ,rotakised malad nakkusamid ulal , C°531 maj 2 amales nevoid lepmaS
nagnabminep nakukalid naidumek . 
:  sumur nagned gnutihid rasaK kameL nagnudnaK  
  = kameL radaK  Y – х  X  %001  
                                                    z 
 tareB = X : nagnareteK  puc muinimula  nevoid haletes +  
 tareB = Y  puc muinimula nevoid mulebes lepmas +  
lepmas tareB = Z  
.5.5.3   )NTEB( negortiN apnaT kartskE nahaB nagnudnaK  
: sumur nagned gnutihid NTEB nagnudnaK  
            %001 = NTEB - ) ubA % + KS % + KL % + KP % + riA % (  
.6.5.3  )3991 ,CAOA( ubA nagnudnaK  
.1   adap nevo malad nakgnirekid hisreb hadus gnay nelesrop nawaC
 501 rutarepmet - 11 .maj 1 amales C°0  
.2  .maj 1 gnaruk hibel amales rotakised malad naknignidid nelesrop nawaC  
.3   .) X (  ayntareb gnabmitid nelesrop nawac nignid  
.4  .) Y ( g 5 gnaruk hibel nelesrop nawac maladid nahab hotnoc gnabmitiD  
.5   maj 3 amales runat malad rakabid nelesrop nawaC . C°525  uhus adap  
.6  .maj 1 amales rotakised maladek nakkusamid nelesrop nawaC  
.7  mitid aynuba amasreb nelesrop nawac nignid  kitilana acaren nagned gnab
Z( .)  
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   : sumur nagned gnutihid uba radaK  Z -  X 001 х  
                                                         y 
     uba  + nelesrop nawac tareB = Z :  nagnareteK  
 nelesrop nawac tareB = X  
y lepmas tareB =  
.6.3  ataD sisilanA  
 namagarek sisilana turunem haloid naka helorepid gnay naabocrep lisah ataD
ca nagnacnar  leetS turunem )LAR( pakgnel ka nad   naadebrep ,)3991( eirroT
  turunem ijuid naukalrep huragnep  tseT egnaR elpitluM s’nacnuD .)TRMD(  
:tukireb iagabes halada pakgnel kaca nagnacnar reinil ledoM  
Y ji  t + µ = i ε + ji  
 3.3 lebaT isilanA . magaR kidiS s  
rebmuS  tajareD  sabeB  halmuJ    F- gnutiH   F lebat  
namagareK  )bd(  
 
tardauK  TK  
 
50,0  10,0  
      )KJ(          
naukalreP  t-1 
 
PKJ  PTK  GTK/PTK        -      - 
talaG  r(t - )1  
 
GKJ  GTK  -       -      - 
latoT  rt -1   TKJ  -  -       -      - 
:nagnareteK  
Y ji   = ek naukalrep adap natamagnep ialin -  nagnalu ,i ek -j 
µ    mumu naatar =  
ti ek naukalrep huragnep = -i 
ε ji ek  naukalrep irad talag huragnep = - ek nagnalu i -j 
i     )naukalreP( 3 ,2 ,1 =  
 j    )nagnalU( 6 ,5 ,4 ,3 ,2 ,1 =  





YΣ = )TKJ( latoT tardauK halmuJ 2 ji  –  KF  
 tardauK halmuJ  = )PKJ( naukalreP YΣ 2J –  KF  
     r 
 TKJ = )GKJ( talaG tardauK halmuJ –  PKJ  
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.V  PUTUNEP  
1.5 .  nalupmiseK  
nakrasadreB   nalupmisek helorepid nakanaskalid halet gnay naitilenep
 :tukireb iagabes  
.1   uyak ibu habmil rasad nahabreb tilpmok musnar refaw nanapmiynep amaL
un satilauk naknahatrepmem tapad irah 82 aggnih  ,KP% irad tahilid isirt
% NTEB  nad  .KS% naknurunem  
.2  ahabreb tilpmok musnar refaw nanapmiynep amaL  uyak ibu habmil rasad n
 adap 41  kiabret naukalrep nakapurem irah   nanapmiynep amal aggnih anerak
f satilauk irah 41 .kiab irogetak hisam naklisahid gnay refaw kisi  
 
.2.1   naraS  
  ianegnem tujnal hibel naitilenep nakukalid ulreP  gnay rumaj isakifitnedi
 adap hubmut d nahabreb tilpmok nakap refaw  napmisid gnay uyak ibu habmil rasa
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AKATSUP RATFAD  
wadA i  .7002 .R ,hay nakI natewagneP nad nahalogneP  .atrakaJ .araskA imuB .  
 .7002 .M ,sirfA nakaP iagabeS nainatreP habmiL nahalogneP  satisrevinU .
gnadaP .saladnA . 
iratnA   aynhabmiL naD uyaK ibU namanaT nataafnameP .9002 .U hisayimU ,R
 .aisnanimuR kanreT nakaP iagabeS lamitpO araceS ,lanruJ   akoL
.naurusaP gnotoP ipaS naitileneP  
 .niboraD .L .A nad aldiR .M ,ilmaR .N ,itraiduB .E .L ,nawaneobA .L .L ,ailamA
 tatkiD .0002  nad umlI muirotarobaL .kanreT nanakaM nahaB nauhategneP
.rogoB .rogoB nainatreP tutitsnI nakanreteP satlukaF nakaP igolonkeT  
 .3002 .K .I ,hallurmA  .ruleteP mayA isirtuN rogoB .iduB gnunuG utaS  
hreT nuaD kupuP huragneP .2002 .D ,irawsremarP nad .L ,iradadnA  pada
( iebruM nuaD utuM nad iskudorP ).ps suroM  . tivorgA 76:52 .a - 47  
 ibU irtsudniorgA nagnabmegneP aladneK nad nagnatnaT ,isnetoP .3002 .lazirdnA
.nakulrepiD gnay nagnagadreP irtsudnI nakajibeK nad uyaK  
 .R.H ,idoroggnA  .4991 saggnU kanreT nanakaM umlI akatsuP aidemarG :atrakaJ .  
.amatU  
 iagabeS koggnO nataafnameP lawA idutS .1002 .idrakuS nad T ,itawaydninA
.nitkeP rebmuS  
 naD uyaK ibU namanaT nataafnameP .9002 .hisayaimU nad asiR ,iratnA
 .aisnanimuR kanreT nakaP iagabeS lamitpO araceS aynhabmiL azotraW  .
.)4(91  
 laciffO fo noitaicossA eht fo sisylanA fo sdohteM laiciffO .3991 .CAOA
 .stsimehC lacitylanA laciffO fo noitaicossA .stsimehC lacitylanA
.C.D ,notgnihsaW  
4991 .dradnatS EASA  . slebmurc dna ,tellep ,srefaW -  rof sdohtem dna noitinifed
 ,thgiew cificeps gninimreted  dna ytilibarud  :nI .tnetnoc erutsiom  deeF
 ygolonhceT gnirutcafunaM VI  naciremA . VI sudnI deeF . 
7102 .kitsitatS tasuP nadaB  nuaD nanubekreP sativitkudorP nad iskudorP ataD .
odnI uyaK ibU 7102 iraunaj 32 rihkaret etadpU .aisen  
088/di/weiv/simaniDelbaTknil/di.og.spb.www//:sptth .  adap seskaiD
.8102 iluj 52 laggnat  
 03  
 
 .I.D :nI .sisylanA lacimehC yb segaroF fo noitaziretcarahC .0002 .R.J.D ,yenrehC
.E.F.R ,newO .E , neviG  demO .M.H dna ,drofxA   noitaulavE segaroF .sde
182 .pP .drofgnillaW .lanoitanretnI BAC .tnanimuR ni - .003  
 fo lanruj hsitirB .sevaeL avassaC fo ytilauQ nietorP ehT .0791 .L ,O ,muggE
.noitirtuN  
 .0991 .nnamenieH .W.W dna dleifdlO .E.J ,.E .M ,regnimsnE a deeF noitirtuN dn  .
ainrofilaC ,ynapmoC gnisilbuP regnimsnE ehT . 
 /2991 .0001 .launaM resU .tinU noitcartxE 5402 cetxoS .3002 .lacitylanA ssoF
.nedewS .B .A lacitylanA ssoF .2 veR  
 .3 veR /7351 .0001 .launaM resU .1201 /0201 6 .cetrebiF .6002 .lacitylanA ssoF
ssoF  .nedewS .B .A lacitylanA  
 fO noitazinagrO erutlucirgA dnA dooF gnissecorP avassaC .7991 .R .M ,ecarG
.amoR .snoitaN detinU   
 
 dna laciporT ni niarG doof fo egarortS dna gnildnaH .0791 .W .D ,llaH
.semoR ,OAF .2.noitirtuN dE fo latnemadnuF .saerA laciportbuS  
 .7002 .E ,ilabmaH igreneoiB igolonkeT .akatsuP aidemorgA .TP :rogoB .  
 gnupeT isutitbuS nahaB iagabeS ralaJ ibU gnupeT isnetoP .9991 .A ,ifanaH
 nataubmeP sesorP adaP ugireT seikooC   nagned isatnemelpusiD gnay
 .uajiH gnacaK ispirkS  igolonkeT satlukaF . .rogoB BPI nainatreP  
 nahaB tiwaS apaleK nuad isainomA nad esaliS naukalreP .4002 .D .N ,ifanaH
php.seludom/di.ca.usu.yrarbil//pth .kanreT nakP ukaB  
 .H ,idatraH skeR .S 991 .namliT D.A nad ,ojorpidaho 7  .  nakaP isisopmoK lebaT
.aiaenodnI kutnu  aygoY ,sserP MGU .atrak   
 uhus nad isatnemref naijaK .2102 .izuaF .H nad lirftsuM ,razinamsuY ,.R ,itayaH
( oakak utum adap nagniregnep  oacac amorboehT  .nainatreP kinkeT .).L
921 : )2(62 - .531  
 .1002 .irboS .M ,.P ,hadnI musnaR isalumroF nad nakaP nahaB  satlukaF .
 nakanreteP gnalaM hayidamahuM satisrevinU nanakireP .  
 
TP tibreneP .nagnaP igolonkeT nad umlI .5891 .hallurmA .S nad .E ,kahsI  
.gnadnaP gnujU .akatsuP aidemarG  
 nakap nahab iagabes hitup marit rumaj golgab isirtun nagnudnaK .4102 .M ,nahoJ
 gnay isabukni asam adap  .adebreb ispirkS   satisrevinU nakanreteP satlukaF
.rassakaM ,niddunasaH   
 .4991 .M ,lamaK kanreT isirtuN  I  satlukaF kanreT nanakaM muirotarobaL .
.atrakaygoY .nakanreteP  
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A. halilohK habreb refaw isirtun satilauK .8102 . ( ralaj ibu nuad habmil na I  aimep
ab satat  musnar nanusus malad sesalom level iagabreb nahabmanep nagned )
 .icnilek ispirkS  iregen malsi satisrevinu nainatrep nad nakanretep satlukaF .
urabnakep uair misak firays natlus  
niduhatfiM namiL , . .adiraF luhtaF   .5102  padahreT napmiS asaM huragneP
 satilauK  sisabreB nainatreP habmiL refaW adaP riA radaK naD kisiF
.letroW   ,udapreT nakanreteP haimlI lanruJ 121 : )3(3.loV -  .621  
 padahreT tiwaS apaleK hauB tareS isatnemreF huragneP .7002 .A .D ,arcuM
nI araceS isirtuN naanreceK naD aimiK isisopmoK -  .ortiV siseT   acsaP
.atrakaygoY .adaM hajdaG satisrevinU .nakanreteP anajraS  
 .9891 .A .D ,idathcuM  .nagnaP asilanA  naayadubeK naD nakididneP nemetrapeD
 nagnaP satisrevinU aratnA tasuP iggniT nakididneP laredneJ tarotkeriD
.rogoB .rogoB nainatreP tutitsnI iziG nad  
kkaraP  .6002 .A ,isa kirtsargonoM kanreT nanakaM nad isirtuN umlI  tibreneP .
IU( aisenodnI - 21,7,1 laH .atrakaJ .)sserP - .31  
 .9891 .M ,tcohC dna .B.A ,yenekalB ,.J.C ,renyaR ,.J.D ,sirraH ,.S.D ,nosretteP
lartsuA .sniarg kcotsevil muimerp fo sisylana eht rof sdohteM  fo lanruoJ nai
577 ,05 hcraeseR larutlucirgA - .787  
 nuaD refaW kinagrO nad gnireK nahaB naanreceK .5102 . N ,hairamoQ
 .awatE nakanareP gnibmaK adaP ardnailaK sorgA nainatreP lanruJ  :)1(71 .
311 - 021  
K tareS naD rasaK nietorP radaK sisilanA .5102 . F .M,luhciaR  refaW rasa
 nanapmiyneP asaM amaleS gnugaJ nuaD naD tobolK imareJ habmiL
 ispirkS .rassakaM niddunasaH satisrevinU nakanreteP satlukaF  
 .4991 .faysaR ruleteP mayA kanreteB k isidE .  .ayadawS rabeneP .IIV e atrakaJ  
 faeL avassaC fo noitaraperP .2991 .nardnivaR  sA sesU riehT dnA stcudorP
.sdeeF laminA  aknaL irS .tnuoC  
.B .K ,ototaS .L ,itawareH .I ,horimA .W ,itraidiW .Y ,inanteR   .9002  ayaD
 ubeT sapmA nad kucuP tilpmoK musnaR refaW satilibatalaP nad napmiS
 .tedeP ipaS kutnU nakanreteP aideM gnidisorP  laH .rogoB . 031 - .631  
initsoR  .nawrI ,rikaZ .damhcA ,inaleaJ .gnanaD ,okomtayiB .nitniT ,  .6102
 isasilamitpO nakaP iagabeS tiwaS nanubekreP habmiL nataafnameP  
tilpmoK nauajiH refaW igolonkeT iulalem kanreT .  ranimeS gnidisorP
 nainatreP igolonkeT isavonI lanoisaN rajnaB  6102 iluJ 02 ,urab . 
 .7991 .H .R ,anamkuR gnugaJ inaT ahasU aK tibreneP . in is .atrakaygoY ,su  
 huragneP .2002 .A .J ,usmayS d nanapmiyneP utkaW  padahreT nasameK sineJ na
 .idaP kadeD satilauK kanreT nanakaM nad isirtuN niteluB 57 : )2(1 loV. -
.38  
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asotnaS  .5991 .U , .ipaS kanreT naarahilemeP anaskaL ataT   .ayadawS rabeneP
.atrakaJ   
 tareS satilauK .5102 .adnaloY .A nad ,.idnaS .M ,.dammahuM .A ,.L.M ,iraS
 refaW nanapmiyneP amaL padahret NTEB nad ,rasaK kameL ,rasaK
anigaraK takereP nagned kayniM iapmuK tupmuR reteP lanruJ .n  nakan
65 : )3(01 .ayajiwirS - .46  
.S.M ,nihilaohS H .5102.   refaW kinagrO nahaB naD gnireK nahaB sisilanA
 asaM amaleS gnugaJ nuaD naD tobolK imareJ habmiL nanapmiyneP  
ispirkS   .rassakaM niddunasaH satisrevinU nakanreteP satlukaF  
 ,.K .kuruhinamiS  uyaK ibU nuaD nataafnameP naD isnetoP .0102 ,tiariS ,.J nad
liceK aisnanimuR kanreT nakaP rebmuS iagabeS ralajibU naD aozatraW .  
57:)2( - .67  
 .4991,.B .S ,rageriS aisnanimuR kanreT musnaR atrakaJ ,ayadawS rabeneP ,  
 .3002 .notserP nad oyrakeoS namanaT isargetnI  kanreT rogoB .  
 nagneD kanreT nakaP adaP rasaK kameL nagnudnaK sisilanA .5002.S ,anayirS
.gnilusiD gnaY asaiB nisneB kartskegneP nahaB nakanuggneM   gnidisorP
86:nainatreP lanoisgnuF aganeT lanoisaN sinkeT ameT - 27  
 ,5002 .amyeJ .P nad deoh neD .J,G.G.C.V .sineetS F .arol   .atimaraP aydorP TP
.441 laH .atrakaJ  
 .3991 .eirroT .H.J nad ,.D.G.R ,leetS akitsitaS rudesorP nad pisnirP ek isidE . -  .2
erudesorP dna elpicnirP ehT :irad nahamejreT .irtnamuS B :hamejreneP   fo
.atrakaJ .amatU akatsuP aidemarG .scitsitatS  
 kutnu uaK ibU nataafnameP .0891 .ojojdiwomtA .H .A nad E ,arakuS
 isirtuN isamitpO ;laggnuT leS nietorP ad esalymA mizne satifitkudorP
 gnapaK nakanuggneM nagneD riaC tartsbuS isatnemreF sesorP kutnU
.supozihR  TPU lanoisaN ranimeS - GPE .gnupmaL .  
 nakanreteP satlukaF .kanreT nanakaM muirotarobaL tatkiD .0102 .ojrapuS
ibmaJ .ibmaJ satisrevinU  
 ,aerU nahabmaneP tabikA tiwaS nuaD hapeleP isakifingileD .2102 .D ,onoitsiluS
 muiropsosyrhc eteahcorenahP  nad ps sretemarT  . ispirkS  .  satlukaF
 .gnupmaL satisrevinU .nainatreP  
 .0991 .M ,onojeoS nakaP isaulavE nad sisalanA muirotarobaL kujnuteP  satlukaF .
.atrakaygoY ,adaM hajdaG satisrevinU nakanreteP  
 .S nad ,omusukoriwarP .S ,ojorpidahoskeR .S ,idatraH .H ,.D.A ,namlliT
 .9891 .ojokeosodbeL rasaD kanreT nanakaM umlI  adaM hajdaG .
atrakaygoY .sserP ytisrevinU  
 33  
 
 .9991 .omusukoriwarP .S ,ojorpidahoskeR .S ,idatraH .H ,.D .A ,namlliT  umlI
M rasaD kanreT nanaka .atrakaygoY ,sserP ytisrevinu adaM hajdaG .  
ubmeP .8991 .E ,itnailuysirT  aisnanimur nakap kutnu hajag tupmur refaw nata
 .raseb lisaH ranimeS - rogoB nainatreP tutitsnI naitileneP lisah  nasuruJ .
 nainatreP tutitsnI .nakanreteP satlukaF .kanreT nanakaM nad isirtuN umlI
.rogoB ,rogoB  
,itnailuysirT  amkhaR .N .V nad idahayruS ,E  naanuggnep huragneP .3002 .
 refaw kisif tafis padahret takerep nahab iagabes kelpag gnupet nad sesalom
 .tilpmok musnar P aideM nakanrete  53 :)2( 62 . - .93  
 nad nakaP nahaB rajA ukuB .8002 .N.T kuC ,.A ilA ,.B.S.P rubuS ,.R omotU
teP satlukaF .musnaR isalumroF  .adaM hajdaG satisrevinU nakanre  hajdaG
 .sserP adaM .atrakaygoY  
 lakoL nakaP ayaD rebmuS nataafnameP .4002 .otnaidraH .R nad .E .D .onoyhaW
.naurusaP .itarG .gnotoP ipaS ahasU nagnabmegneP kutnU  
assaC fO gnideeF .0002 .W ,kauhpiS .P ,nokgnomaruP .M ,tapanaW  roF yaH av
naisA .swoC yriaD gnitatcaL -  .tsuA icS .minA .J .874 :)4(31 .  
 .sciport eht ni deef lamina sa yah avassaC fo eloR .1002 .M ,tapanaW tnI .corP  .
 ,deef lamina sa avassac no tnempoleved dna hcraeser tnerruc o pohskroW
31.pP .dnaliahT - 02  
 nakrasadreB idaP kadeD isirtuN nagnudnaK naagudneP .0102 .H ,A ,owobiW
 .kisiF tafiS kitsiretkaraK siseT  .nakanreteP satlukaF anajrasacsaP halokeS .
rogoB .BTI  
F .S ,.G .F ,onraniW 891 .zaidra 0  . nagnaP igolonkeT ratnagneP  .TP .
.atrakaJ,aidemarG  
.2991 .onraniW  iziG nad nagnaP aimiK .atrakaJ .amatU akatsuP aidemarG T.P .  
 .7991 .G F ,onraniW iziG nagnaP aimiK . isidE   akatsuP aidemarG .TP .audeK
  .atrakaJ .amatU  
4 eht igolonketoiB lanoisanretnI ranimeS halakaM .8002 .anziW ht   naisenodnI
ecnerefnoC ygoloncehtoiB  
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 nahabreB tilpmoK musnaR refaW riA radaK tamiskorP sisilanA .1 naripmaL
 araces napmisiD gnay uyaK ibU habmiL rasaD  borea  nagned
adebreB gnay utkaW  
P NAGNALU  latoT  naataR  vedtS  
1 2 3 4 5 6   
 0A  51 , 90  51 , 91  51 , 61  51 , 32  51 , 80  51 , 52  19  51 , 61  0, 70  
1A  41 , 17  41 , 55  41 , 44  41 , 45  31 , 29  41 , 34  68 , 95  41 , 34  0, 72  
2A  41 , 24  41 , 90  41 , 33  41 , 21  41 , 32  41 , 82  58 , 74  41 , 42  0, 21  
latoT  44 , 22  34 , 38  34 , 39  34 , 98  34 , 32  34 , 69  362 , 60  34 , 38  
  
KF    = Y  2   
                        t,r  
=  ( 362 , 60 )2  = 00296 , 465  4483 = , 8574  
       81                81  
 TKJ  = 
 
)jiY(∑  2 –  KF  
3583 = ,  64 – 4483 , 8 = 8574 , 99  
PKJ    = ( )jiY(∑ 2 - KF  
         r 
 )19(= 2 )95,68( + 2 )74,58( + 2 21,5037 + 28,7947 + 1828 =  
 = 38032 , 49   7483  = ,  23 – 4483 , 2 = 79 , 53  
         6      
 GKJ   TKJ = –  PKJ  
     99,8 – 46,6 = 53,2  
 PTK   =  PKJ   = 2, 53  1 = , 71  
    t-  1       2 
 GTK   = GKJ    =      6, 46      =  6, 46  0 = , 44  
   r( T -  )1     6( 3 -      )1   51  
 
 tihF    = PTK      = 1, 71  2 = , 76  
    44,0       GTK  
 
AVONA  
KS  bD  KJ  TK  gnutih F  lebat F  
50,0  10,0  
P t- 2=1  53,2  71,1  76,2 sn  86,3  63,6  
G r( t - 51=)1  46,6  44,0    
T 71  99,8    
 nagnareteK  )50,0>( nakifingis non = sn  
 
 53  
 
 nahabreB tilpmoK musnaR refaW rasaK nietorP tamiskorP sisilanA .2 naripmaL
 gnay uyaK ibU habmiL rasaD  araces napmisiD  borea  utkaW nagned
adebreB gnay  
P NAGNALU  latoT  naataR  vedtS  
1 2 3 4 5 6 
 0A  5, 61  5 4, 69  4, 57  4, 38  4, 97  92 , 94  4, 19  0, 51  
1A  5, 86  5, 19  6, 40  5, 46  6, 80  5, 76  53 , 20  5, 38  0, 91  
2A  6, 53  6, 77  6, 59  6, 68  6, 67  6, 49  04 , 46  6, 77  0, 22  
latoT  71 , 91  71 , 86  71 , 59  71 , 52  71 , 76  71 ,4 501 , 51  71 , 15  
  
KF   =  Y  2   
                          t,r  
=  ( 501 , 51 )2   416 = , 2152  
         81  
TKJ   = 
 
)jiY(∑ 2  –  KF  
526 = ,  5777 – 416 , 11 = 2152 , 3625  
 
PKJ    = ( )jiY(∑ 2  - KF  
         r 
 )94,92(= 2 )20,53( + 2 )46,04( + 2 
 + 6066,968 =  5906,1561 + 4004,6221  
= 7473 ,  76 426  = , 01 = 7616 , 4063  
       6      
 GKJ   TKJ = –  PKJ  
  11 ,  3625 – 01 , 1 = 4063 , 9561  
 
 PTK   =  PKJ   = 01 , 4063  5 = , 2081  
    t-  1         2 
 
 GTK   = GKJ    = 1, 9561      =  1, 9561  0 = , 7770  
  r( T -  )1    6( 3 -       )1     51  
 
  = tihF PTK      = 5, 2081   66 = , 66  
                  GTK 7770,0  
 
 
 63  
 
AVONA  
KS  bD  KJ  TK  gnutih F  lebat F  
50,0  10,0  
P t- 2=1  4063,01  2081,5  66,66 **  86,3  63,6  
G r( t -
51=)1  
9561,1  7770,0    
T 71  3625,11    
0 lebat F > gnutih F : nagnareteK P ,10, aukalre  nakkujnunem n agnas huragnepreb  t
0<P( atayn 10, ) 
 
T egnaR elpitluM nacnuD ijU tse  )TRMD(  




  = �
0, 7770
6
7311,0 =  
 
)TRMD( TSET egnaR elpitluM nacnuD ijU  
licekret atayn karaJ  
naukalreP  %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 10,3  43,0  71,4  74,0  
3 61,3  63,0  73,4  05,0  
  
 naturU rasebreT eK licekreT gnay naukalreP naD naataR  
0A   1A   2A  
519,4   6638,5   3377,6  
 
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  nagnareteK  
0A - 1A  29,0  43,0  74,0  **  
0A - 2A  58,1  63,0  05,0  **  
1A - 2A  39,0  43,0  74,0  **  
nagnareteK  **   tagnas adebreb = atayn  
 
pirksrepuS  
0A a 1A b 2A c 
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 nahabreB tilpmoK musnaR refaW rasaK tareS tamiskorP sisilanA .3 naripmaL
 araces napmisiD gnay uyaK ibU habmiL rasaD  borea  nagned
adebreB gnay utkaW  
P NAGNALU  latoT  R naata  vedtS  
1 2 3 4 5 6     
0A  72 , 57  42 , 62  32 , 53  92 , 79  22 , 51  42 , 14  641 , 98  42 , 84  2, 49  
1A  22 , 72  12 , 62  02 , 47  12 , 77  12 , 28  22 , 19  031 , 77  12 , 97  0, 57  
2A  91 , 46  02 , 52  91 , 88  61 , 39  71 , 84  51 , 40  901 , 22  81 ,2 2, 50  
latoT  96 , 66  56 , 77  36 , 79  86 , 76  16 , 54  26 , 63  683 , 88  46 , 74    
 
 KF   = Y  2   
          t,r  
=  ( 683 , ) 88   2  
        81  
5138 = , 43  
 TKJ  = 
 
)jiY(∑  2 –  KF  
9948 = ,  3581 – 5138 , 381= 6043 , 7448  
 PKJ   = ( )jiY(∑ 2 - KF  
         r 
 = )98,641( 2 )77,031( + 2 )22,901( + 2  
 = 4374,60605  – 6043,5138  
           6 
6170,911 =  
 GKJ   TKJ = –  PKJ  
 = 7448,381  – 1377,76 = 6170,911  
 PTK   =  PKJ   = 911 , 6170  95 = , 8535  
    t-  1           2 
 GTK   = GKJ    = 76 , 1377  76 , 1377   4= , 2813  
 r( T -   )1      6( 3 - 51           )1  
 tihF    = PTK      = 95 , 8535    31 = , 1787  
    2813,4       GTK  
 
 
 83  
 
AVONA  
KS  bD  KJ  TK  gnutih F  lebat F  
50,0  10,0  
P t- 2=1  6170,911  8535,95  87,31 **  86,3  63,6  
G r( t - 51=)1  1377,76  2813,4    
T 71  7440,381    
0 lebat F > gnutih F : nagnareteK P ,10,  huragnepreb nakkujnunem naukalre
0<P( atayn tnagnas 10, ) 
 
T egnaR elpitluM nacnuD ijU tse  )TRMD(  




  = �
4, 2813
6
 3348,0 =  
 
licekret atayn karaJ  
naukalreP  %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 10,3  55,2  71,4  35,3  
3 61,3  86,2  73,4  07,3  
  
rasebreT eK licekreT gnay naukalreP naD naataR naturU  
2A   1A   0A  
02,81   97,12   84,42  
 
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  nagnareteK  
2A - 1A  95,3  55,2  35,3  **  
2A - 0A  82,6  86,2  07,3  **  
1A - 0A  96,2  85,2  35,3  * 
nagnareteK  **  atayn tagnas adebreb =  
* atayn adebreb =  
pirksrepuS  
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 nahabreB tilpmoK musnaR refaW rasaK kameL tamiskorP sisilanA .4 naripmaL
 rasaD  araces napmisiD gnay uyaK ibU habmiL  borea  utkaW nagned
adebreB gnay  
P NAGNALU  latoT  naataR  vedtS  
1 2 3 4 5 6   
0A  1, 41  1, 80  1, 83  1, 90  1, 53  1, 43  7, 83  1, 32  0, 41  
1A  1, 75  1, 95  1, 38  1, 94  1, 46  1, 58  9, 79  1, 66  0, 41  
2A  2, 70  2, 80  2, 22  2, 94  2, 94  2, 46  31 , 99  2, 33  0, 42  
latoT  4, 87  4, 57  5, 34  5, 70  5, 84  5, 38  13 , 43  5, 22  
  
 KF   = Y  2   
                        t,r  
=  ( 13 , 43 )2  
        81  
= 45 , 4665        
 TKJ  =
 
)jiY(∑  2 –  KF  
85 = ,  2067 – 45 ,  4665  4 = , 8391  
 PKJ   = ( )jiY(∑ 2 - KF  
         r 
= )83,7( 2 )79,9( + 2 )99,31( + 2  = 1027,591 + 9004,99 + 4464,45  
= 943 ,  4585  - 45 , 3 = 4665 , 8796  
       6      
 GKJ   TKJ = –  PKJ  
 =  8391,4 – = 8796,3  694,0  
PTK   =  PKJ   = 3, 8796  1 = , 9848  
     t-  1         2 
 GTK   = GKJ    = 0, 694      = 0, 694  0 = , 330  
  r( T -   )1  6( 3 -         )1  51  
 tihF    = PTK      = 1, 9848    65 = , 20  




 04  
 
AVONA  
KS  bD  KJ  TK  gnutih F  lebat F  
50,0  10,0  
P t- 2=1  8796,3  9848,1  20,65 **  86,3  63,6  
G r( t - 51=)1  694,0  330,0    
T 71  8391,4    
0 lebat F > gnutih F : nagnareteK P ,10,  huragnepreb nakkujnunem naukalre
 tnagnas 0<P( atayn 10, ) 
 
T egnaR elpitluM nacnuD ijU tse  )TRMD(  




  = �
0, 330
6
 1470,0 =  
 
licekret atayn karaJ  
naukalreP  %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 10,3  22,0  71,4  03,0  
3 61,3  32,0  73,4  23,0  
  
rasebreT eK licekreT gnay naukalreP naD naataR naturU  
 
0A   1A   2A  
32,1   66,1   33,2  
 
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  nagnareteK  
0A - 1A  34,0  22,0  03,0  **  
0A - 2A  1,1  32,0  23,0  **  
1A - 2A  76,0  22,0  23,0  **  
nagnareteK  **  atayn tagnas adebreb =  
pirksrepuS  







 14  
 
tamiskorP sisilanA .5 naripmaL   rasaD nahabreB tilpmoK musnaR refaW ubA
 araces napmisiD gnay uyaK ibU habmiL  borea  gnay utkaW nagned
adebreB  
P NAGNALU  latoT  naataR  vedtS  
1 2 3 4 5 6     
0A  5, 51  5, 20  5, 71  5,2 5, 61  5, 33  13 , 30  5, 71  0, 90  
1A  4, 87  4, 91  4, 31  4, 19  4, 74  4, 80  62 , 65  4, 24  0, 53  
2A  4, 11  3, 86  3, 92  3, 43  3, 23  3, 35  12 , 72  3, 45  0, 13  
latoT  41 , 40  21 , 98  21 , 95  31 , 54  21 , 59  21 , 49  87 , 68  31 , 31    
 
KF    =  Y ,,  2   
      r,         t  
 = 87 ,  68  
      81  
543 = , 94              
TKJ   =
 
)jiY(∑ 2  –  KF  
 = ,5 51 2 20,5 + 2 71,5 + 2 35,3,,,,,, + 2  = 453 ,  45 – 543 , = 94  9, 50  
PKJ    = ( )jiY(∑ 2 - KF  
          r 
 = )30,13( 2 )65,62( + 2 )72,12( + 2   = 0212 , 87   64,353 = - 79,7 = 94,543  
     6 
 GKJ   TKJ = – PKJ  
=9,  50 – 7, 79  
 1= , 90  
 PTK   =  PKJ   
    t-1 
 = 9, 50   3 = , 89  
      2 
 GTK   = GKJ    =   1, 90   1, 90     =    0, 70  
  r( T -  )1     6( 3 - )1           51  
tihF     = PTK       = 3, 89    =  65 , 58  
          GTK    70,0  
 
 
 24  
 
AVONA  
KS  bD  KJ  TK  gnutih F  lebat F  
50,0  10,0  
P t- 2=1  69,7  89,3  58,65 **  86,3  63,6  
G r( t - 51=)1  90,1  70,0    
T 71  50,9    
0 lebat F > gnutih F : nagnareteK P ,10,  huragnepreb nakkujnunem naukalre
0<P( atayn tnagnas 10, ) 
 
T egnaR elpitluM nacnuD ijU tse  )TRMD(  
 




  = �
0, 70
6
 0801,0 =  
 
licekret atayn karaJ  
naukalreP  %5 RSS  RSL  %5  %1 RSS  %1 RSL  
2 10,3  23,0  71,4  54,0  
3 61,3  43,0  73,4  74,0  
 
rasebreT eK licekreT gnay naukalreP naD naataR naturU  
 
2A   1A   0A  
3, 45   4, 24   5, 71  
 
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  nagnareteK  
2A - 1A  88,0  23,0  54,0  **  
2A - 0A  36,1  43,0  74,0  **  
1A - 0A  57,0  23,0  54,0  **  
nagnareteK  **  atayn tagnas adebreb =  
pirksrepuS  






 34  
 
 rasaD nahabreB tilpmoK musnaR refaW NTEB tamiskorP sisilanA .6 naripmaL
 araces napmisiD gnay uyaK ibU habmiL  borea  gnay utkaW nagned
adebreB  
P NAGNALU  latoT  naataR  vedtS  
1 2 3 4 5 6  
 0A  06 ,8 46 , 46  66 , 41  85 , 99  66 , 15  46 , 31  583 , 12  46 ,2 3, 10  
1A  56 , 38  76 , 50  76 , 62  66 , 91  56 , 99  56 , 94  793 , 86  66 , 82  0, 07  
2A  76 , 38  76 , 22  76 , 56  07 , 83  96 , 59  17 , 58  414 , 88  96 , 41  1, 58  
latoT  491 , 64  891 , 19  102 , 50  591 , 65  202 , 54  102 , 74  7911 , 77  991 , 26  
  
 KF   = Y2 
                          t,r  
 =  ( 7911 , 77 )2  = 564341 , 79  20797 = , 49  
                   81                      81  
 
 TKJ  =
 
)jiY(∑  2 – KF  
 33897 = ,  24 – 20797 , 031 = 49 , 84  
 
PKJ    = ( )jiY(∑ 2 - KF  
          r 
 = )12,583( 2 )86,793( + 2 )88,414( + 2  + 83,941851 + 47,683841 =   
14,521271  
= 166874 ,  35 67797  = , 29 ,  29 – 20797 , 37 = 49 , 89  
         6      
 GKJ   TKJ = –  PKJ  
    84,031 – 5,65 = 89,37  
 
 PTK   =  PKJ   = 37 , 89  63 = , 99  
     t-  1        2 
 GTK   = GKJ    =    65 ,5      =   65 ,5 3 = , 67  
  r( T -  )1    6( 3 - 51        )1  
 
 tihF    = PTK      = 63 , 99   9 = , 38  
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AVONA  
KS  bD  KJ  TK  gnutih F  lebat F  
50,0  10,0  
P t- 2=1  89,37  99,63  38,9 **  86,3  63,6  
G r( t -
51=)1  
5,65  67,3    
T 71  84,031    
0 lebat F > gnutih F : nagnareteK P ,10,  huragnepreb nakkujnunem naukalre
0<P( atayn tnagnas 10, ) 
 
T egnaR elpitluM nacnuD ijU tse  )TRMD(  




  = �
3, 67
6
 6197,0 =  
 
licekret atayn karaJ  
naukalreP  %5 RSS  %5 RSL  %1 RSS  %1 RSL  
2 10,3  83,2  71,4  03,3  
3 61,3  05,2  73,4  54,3  
  
rasebreT eK licekreT gnay naukalreP naD naataR naturU  
0A   1A   2A  
6102,46  82,66   6641,96  
 
hagneT ialiN naijugneP  
naukalreP  hisileS  %5 RSL  %1 RSL  nagnareteK  
2A - 1A  95,3  83,2  03,3  * 
2A - 0A  82,6  05,2  54,3  **  
1A - 0A  96,2  83,2  03,3  * 
nagnareteK  **  atayn tagnas adebreb =  
* atayn adebreb =  
pirksrepuS  
0A a 1A b 2A c 
 
 
 
 
 



